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(54) APPARATUS FOR SUPPLYING A FOAM MACHINE WITH FOAM PRECURSORS

(57)  Apparatus for supplying multiple foam machines
with foam precursor chemicals. The apparatus compris-
es first and second totes (12, 22) having a top opening
and a bottom drain (16, 26) and containing first and sec-
ond foam precursor chemicals, first and second supply
lines (30, 40) connected to the bottom drains (16, 26) of
the first and second totes (12, 22) and in fluid communi-

cation with first and second sets of batcher stands (32,
34), and first and second sets of batcher pumps (50, 52)
each of which is positioned in a respective one of the first
and second sets of batcher stands (32, 34). Each batcher
pump (50, 52) is adapted to be in fluid communication
with a respective one of the foam machines.
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Description

RELATED APPLICATIONS

[0001] N/A.

FIELD OF THE INVENTION

[0002] This invention relates generally to foam ma-
chines, and more particularly to apparatus for supplying
foam machines with foam precursors.

BACKGROUND OF THE INVENTION

[0003] It is known to use plastic film sheet encased
foam cushions as protective packaging for items to be
shipped. One type of foam machine for making plastic
film sheet encased foam cushions is known as a "foam-
in-bag" machine. A foam-in-bag machine dispenses two
foam precursors (reactive foam components) between
two plastic film sheets as the sheets are advanced
through the machine. The dispenser can be either the
type that mixes the precursors internal to the dispenser,
or the type that mixes the precursors external to the dis-
penser between the sheets. The mixed foam precursors
begin expanding into foam. The sheets are sealed to-
gether at their edges by the machine and cut to a desired
length by the machine. The cushion is then placed in a
box between a wall or walls, e.g. side wall, top wall, bot-
tom wall, etc., of the box, and the item shipped in the box,
and the box is then closed. The mixed foam precursors
continue to expand between the film sheets filling the
void between the walls of the box and the item with foam
thereby cushioning the item during shipment. One exam-
ple of a foam-in-bag machine is the FOAMplus® BAG-
PACKER commercially available from the assignee of
the present invention. Another example of a foam-in-bag
machine is shown in US Patent Publication No.
2010/0230032, assigned to the assignee of the present
invention, and hereby incorporated by reference herein
as if fully set forth in its entirety.

[0004] Anothertype of foam machine for making plastic
film sheetencased foam cushions is a handheld machine
known as a "foam-in-place" machine. In a foam-in-place
machine, a plastic film sheet is placed into the bottom of
the box and a handheld gun is used to dispense the two
foam precursors onto the sheet. The dispenser can be
either the type that mixes the precursors internal to the
dispenser, or the type that mixes the precursors external
to the dispenser on the sheet. Once a sufficient quantity
of foam precursors has been dispensed onto the sheet,
the sheet is folded over onto the top of the fresh foam
forming from the mixed precursors. The item to be
shipped is then placed atop the sheet, and the expanding
foam molds itself around the bottom and sides of the
item. The process is repeated on the top of the item, and
the box is then closed. The expanding foam molds itself
around the top and sides of the item. One example of a
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foam-in-place machine is the FOAMplus® HANDPACK-
ER commercially available from the assignee of the
present invention.

[0005] The two foam precursor chemicals are typically
supplied to the foam machines described above from one
of two containers: 55 gallon drums or 275 gallon totes.
Totes are preferred when supplying multiple machines
toreduce the frequency of changing outdrums. However,
the tote has only a single top opening (known as a "bung")
which can accommodate only a single pump (known as
a "drum pump" or "batcher pump" or simply "batcher")
for pumping the precursor to a given machine. Cutting
additional holes in the top of the tote to accommodate
multiple pumps would prevent the totes from being able
to be returned and recycled. The typical solution is to
construct a complicated and expensive system of piping
and pumps.

[0006] Accordingly, a more effective means of deliver-
ing foam precursors to multiple foam machines is de-
sired.

SUMMARY OF THE INVENTION

[0007] Inoneaspect, apparatusadapted to supply mul-
tiple foam machines with foam precursor chemicals is
provided. The apparatus comprises a first tote having a
top opening and a bottom drain and containing a first
foam precursor chemical, a second tote having a top
opening and a bottom drain and containing a second
foam precursor chemical, a first supply line connected to
the bottom drain of the first tote and in fluid communica-
tion with a first set of batcher stands, a second supply
line connected to the bottom drain of the second tote and
in fluid communication with a second set of batcher
stands, a first set of batcher pumps each of which is po-
sitioned in a respective one of the first set of batcher
stands, and a second set of batcher pumps each of which
is positioned in a respective one of the second set of
batcher stands. Each batcher pump of the first and sec-
ond sets of batcher pumps is adapted to be in fluid com-
munication with a respective one of the foam machines.
[0008] The batcher stands can be supported on the
totes, or they can be free standing and positioned remote
from the totes. The batcher stands can be upstanding
cylindrical tubes. The batcher stands can be connected
in series. Each batcher stand can have a valve to permit
or prevent chemical from entering the batcher stand. The
batcher stands of the first set of batcher stands can have
a first common base, as can the batcher stands of the
second set of batcher stands. The apparatus can further
comprise first and second quick connect fittings connect-
ed between the drain ports of the first and second totes
and the first and second supply lines, respectively.

[0009] Inanother aspect, apparatus for manufacturing
foam cushions is provided. The apparatus comprises a
first foam machine, at least a second foam machine, a
first tote having a top opening and a bottom drain and
containing a first foam precursor chemical, a second tote
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having a top opening and a bottom drain and containing
a second foam precursor chemical, afirst supply line con-
nected to the bottom drain of the first tote and in fluid
communication with a first set of batcher stands, a second
supply line connected to the bottom drain of the second
tote and in fluid communication with a second set of
batcher stands, afirst set of batcher pumps each of which
is positioned in a respective one of the first set of batcher
stands, and a second set of batcher pumps each of which
is positioned in a respective one of the second set of
batcher stands. Each batcher pump of the first and sec-
ond sets of batcher pumps is in fluid communication with
a respective one of the foam machines.

[0010] The foam machines can be either foam-in-bag
machines, foam-in-place machines, or a combination of
foam-in-bag machines and foam-in-place machines.
[0011] In another aspect, apparatus adapted to supply
a foam machine with a foam precursor chemical is pro-
vided. The apparatus comprises atote having a top open-
ing and a bottom drain and containing a foam precursor
chemical, a supply line connected to the bottom drain of
the tote and in fluid communication with a batcher stand,
and a batcher pump positioned in the batcher stand. The
batcher pump is adapted to be in fluid communication
with the foam machine.

[0012] In another aspect, apparatus for manufacturing
foam cushions is provided. The apparatus comprises a
foam machine, a tote having a top opening and a bottom
drain and containing a foam precursor chemical, a supply
line connected to the bottom drain of the tote and in fluid
communication with a batcher stand, and a batcher pump
positioned in the batcher stand. The batcher pump is in
fluid communication with the foam machine.

[0013] Inanotheraspect, amethod of supplying afoam
precursor chemical from a container to a pump of a foam
machine is provided. The method comprises the steps
of providing a container having a top opening and a bot-
tom drain, providing an upstanding cylindrical tube hav-
ing a closed bottom and an open top, connecting a supply
line to the bottom drain of the container and to the cylin-
drical tube near a bottom of the cylindrical tube such that
an interior of the cylindrical tube and the container are in
fluid communication, and inserting a pump into the open
top of the cylindrical tube.

[0014] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate embodiments of the invention and, together with
the summary of the invention given above, and the de-
tailed description of the drawings given below, serve to
explain the principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a perspective view of one embodiment of
the apparatus of the present invention.
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Fig. 2is a perspective view of one tote and two batch-
er stands and pumps.

Fig. 3 is a perspective view of the tote drain port,
quick connect fitting, and supply line.

Fig. 4 is a perspective view of two batcher stands
and pumps.

Fig. 5 is a side cross-sectional view of a batcher
stand and pump.

Fig. 6 is a perspective view three batcher stands and
pumps.

Fig. 7 is a perspective view of an alternative embod-
iment of the present invention.

DETALED DESCRIPTION OF THE DRAWINGS

[0016] Referring first to Fig. 1, there is illustrated an
exemplary embodiment of apparatus 10 for manufactur-
ing foam cushions. In the exemplary embodiment, two
foam machines are illustrated. However, the invention
can be practiced with more than two foam machines, as
well as with a single foam machine.

[0017] More particularly, in the illustrated exemplary
embodiment, the apparatus 10 includes a first tote 12
having a top opening closable with a cap 14 and a bottom
drain 16 and containing a first foam precursor chemical,
and a second tote 22 having a top opening closable with
a cap 24 and a bottom drain 26 and containing a second
foam precursor chemical. The totes 12 and 22 can be of
the 275 gallon variety described above, or any other vol-
ume. Accordingly, as used herein, the term "tote" shall
not be limited to a 275 gallon container but shall embrace
containers of other volumes. A first supply line 30 is con-
nected to the bottom drain 16 of the first tote 12 and is
in fluid communication with a first pair of batcher stands
32, 34. Asecond supply line 40 is connected to the bottom
drain 26 of the second tote 22 and is in fluid communi-
cation with a second pair of batcher stands 42, 44. Each
of a first pair of batcher pumps 50, 52 is positioned in a
respective one of the first pair of batcher stands 32, 34.
Each of a second pair of batcher pumps 60, 62 is posi-
tioned in a respective one of the second pair of batcher
stands 42, 44. Batcher pumps 50, 60 are in fluid commu-
nication with a first foam machine 70 via supply lines 54,
64, respectively. Batcher pumps 52, 62 are in fluid com-
munication with a second foam machine 80 via supply
lines 56, 66, respectively. First and second foam ma-
chines 70, 80, as illustrated, are STOROpack® FOAM-
plus® BAGPACKER machines. Machines 70, 80 could
also be STOROpack® FOAMplus® HANDPACKER ma-
chines. Machines 70, 80 could also be of the type de-
scribed in the assignee’s US Patent Publication No.
2010/0230032, provided they are modified for use with
drum pumps or batcher pumps (as described in the '032
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publication, the precursors are supplied to the machine
via in-line pumps that pull the chemicals through hoses
from the bottom drains of the drums/totes into the hoses
feeding the machine). For that matter, machines 70, 80
could be any foam machine, whether of the foam-in-bag
type or the foam-in-place type, the precursors for which
are supplied by drum pumps or batcher pumps. Accord-
ingly, as used herein, the term "foam machine" shall be
deemed to generically embrace both foam-in-bag ma-
chines as well as foam-in-place machines.

[0018] Referring to Figs. 2 and 3, one half of the ap-
paratus 10 will be further described, with the understand-
ing that the other half of the apparatus 10 is substantially
the same. A quick connect coupling 90 can be used to
quickly connectand disconnect supply line 30 to and from
bottom drain 16. Valves 92, 94 can be used to selectively
permit or prevent chemical from entering batcher stands
32, 34, respectively.

[0019] Referring to Figs. 4 and 5, it will be seen that
batcher stands 32, 34 can be upright cylindrical tubes
102, 104. These upright cylindrical tubes 102, 104 can
have a common base plate 106 as well as an intercon-
necting top plate 108 to provide stability to the tubes 102,
104 with batcher pumps 50, 52 installed. The suction end
110 of the batcher pump 50 is inserted down into the
cylindrical tube 104 of batcher stand 34. The lower sur-
face 112 of pump head 114 of batcher pump 50 can rest
atop the top edge 116 of the cylindrical tube 104. The
batcher pump 50 can be sealed to the batcher stand 34
via a seal or gasket 120 and desiccant dryers (not shown)
can then be utilized to avoid damage to hydroscopic com-
ponents being exposed to humid air. Provided valve 94
is open, foam precursor chemical will enter into cylinder
104 and rise upwardly to a level 130 (same level of chem-
ical in tote), and can thereby be drawn upwardly by suc-
tion end 110 of batcher pump 50 and expelled into supply
line 54 to foam machine 70.

[0020] According to the above then, multiple batcher
stands, with or without a common base, with respective
batcher pumps therein can be placed remote from the
totes. Alternatively, the batcher stands could be config-
ured to hang on the side of a tote, rather than being re-
mote therefrom. For example, and referring now to Figs.
6 and 7, three batcher stands 33, 35, 37, with valves 93,
95, 97, respectively, are illustrated containing batcher
pumps 51, 53, 55. The batcher stands 33, 35, 37 can be
hung from upper tote reinforcing structure 11 via hangers
103, 105, 107, respectively, and can be further supported
from lower tote reinforcing structure 13 by hanger 109
upon which common batcher stand base plate 111 is
supported.

[0021] One suitable tote/container for use with the
present invention is a 275 gallon intermediate bulk con-
tainer ("IBC") available from Hoover Container Solutions,
Houston, TX. One suitable batcher pump for use with the
present invention is a T2 Transfer Pump available from
Graco Inc., Minneapolis, MN. One suitable quick connect
coupling for use with the presentinvention is a Dry Poppet
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Quick Disconnect available from Banjo Corporation,
Crawfordsville, IN. One suitable valve for use with the
batcher stands is a ball valve available from Parker Han-
nifin Corp., Cleveland, OH. The supply lines can be either
flexible or rigid, and can be manufactured of plastic, met-
al, etc. The batcher stands can be fabricated of plastic,
metal, etc.

[0022] The presentinvention provides a number of ad-
vantages. First, multiple foam machines are able to be
readily supplied with one set oftotes. Second, the batcher
pumps are easily inserted into and removed from the
batcher stands, unlike a single batcher pump which is
awkwardly inserted into and removed from the top open-
ing (bung) of a tote. Third, once installed, the batcher
pumps may be left in the batcher stands during tote con-
tainer changes, thereby completely eliminating the ne-
cessity of lifting, moving, or otherwise handling them at
all, in contrast to using a single batcher pump installed
through the top opening (bung) of a tote which must be
handled during every tote change. In other words, once
the batchers go into the batcher stands they essentially
need not be touched again. Fourth, since additional holes
do not have to be made in the top of the tote to accom-
modate multiple pumps, the totes may continue to be
returned and recycled.

[0023] The various embodiments of the invention
shown and described are merely for illustrative purposes
only, as the drawings and the description are notintended
to restrict or limit in any way the scope of the claims.
Those skilled in the art will appreciate various changes,
modifications, and improvements which can be made to
the invention without departing from the spirit or scope
thereof. The invention in its broader aspects is therefore
not limited to the specific details and representative ap-
paratus and methods shown and described. Departures
may therefore be made from such details without depart-
ing from the spirit or scope of the general inventive con-
cept. The invention resides in each individual feature de-
scribed herein, alone, and in all combinations of any and
all of those features. Accordingly, the scope of the inven-
tion shall be limited only by the following claims and their
equivalents.

Claims

1. Apparatus adapted to supply multiple foam ma-
chines with foam precursor chemicals, said appara-
tus comprising:

a first tote having a top opening and a bottom
drain and containing a first foam precursor
chemical,

a second tote having a top opening and a bottom
drain and containing a second foam precursor
chemical,

afirst supply line connected to said bottom drain
of said first tote and in fluid communication with
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a first set of batcher stands,

a second supply line connected to said bottom
drain of said second tote and

in fluid communication with a second set of
batcher stands,

a first set of batcher pumps each of which is
positioned in a respective one of said first set of
batcher stands, and

a second set of batcher pumps each of which is
positioned in a respective one of said second
set of batcher stands,

each said batcher pump of said first and second
sets of batcher pumps adapted to be in fluid com-
munication with a respective one of the foam
machines.

The apparatus of claim 1 wherein said batcher
stands are supported on said totes.

The apparatus of claim 1 wherein said batcher
stands are free standing and are positioned remote
from said totes.

The apparatus of claim 1 wherein said batcher
stands are upstanding cylindrical tubes.

The apparatus of claim 1 wherein said batcher
stands of said first set of batcher stands are connect-
ed in series and said batcher stands of said second
set of batcher stands are connected in series.

The apparatus of claim 5 wherein each said batcher
stand has a valve to permit or prevent chemical from
entering said each batcher stand.

The apparatus of claim 1 wherein said batcher
stands of said first set of batcher stands have a first
common base and wherein said batcher stands of
said second set of batcher stands have a second
common base.

The apparatus of claim 1 further comprising first and
second quick connect fittings connected between
said drain ports of said first and second totes and
said first and second supply lines, respectively.

Apparatus for manufacturing foam cushions, said
apparatus comprising:

a first foam machine,

at least a second foam machine,

a first tote having a top opening and a bottom
drain and containing a first foam precursor
chemical,

a second tote having a top opening and a bottom
drain and containing a second foam precursor
chemical,

afirst supply line connected to said bottom drain
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

of said first tote and in fluid communication with
a first set of batcher stands,

a second supply line connected to said bottom
drain of said second tote and in fluid communi-
cation with a second set of batcher stands,

a first set of batcher pumps each of which is
positioned in a respective one of said first set of
batcher stands, and

a second set of batcher pumps each of which is
positioned in a respective one of said second
set of batcher stands,

each said batcher pump of said first and second
sets of batcher pumps in fluid communication
with a respective one of said foam machines.

The apparatus of claim 9 wherein said batcher
stands are supported on said totes.

The apparatus of claim 9 wherein said batcher
stands are free standing and are positioned remote
from said totes.

The apparatus of claim 9 wherein said batcher
stands are upstanding cylindrical tubes.

The apparatus of claim 9 wherein said batcher
stands of said first set of batcher stands are connect-
ed in series and said batcher stands of said second
set of batcher stands are connected in series.

The apparatus of claim 13 wherein each said batcher
stand has a valve to permit or prevent chemical from
entering said each batcher stand.

The apparatus of claim 9 wherein said batcher
stands of said first set of batcher stands have a first
common base and wherein said batcher stands of
said second set of batcher stands have a second
common base.

The apparatus of claim 9 further comprising first and
second quick connect fittings connected between
said drain ports of said first and second totes and
said first and second supply lines, respectively.

The apparatus of claim 9 wherein said foam ma-
chines are foam-in-bag machines.

The apparatus of claim 9 wherein said foam ma-
chines are foam-in-place

Apparatus adapted to supply a foam machine with
a foam precursor chemical, said apparatus compris-

ing:

a tote having a top opening and a bottom drain
and containing a foam precursor chemical,
a supply line connected to said bottom drain of
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29.

30.

31.
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said tote and in fluid communication with a
batcher stand, and

abatcher pump positioned in said batcher stand,
said batcher pump adapted to be in fluid com-
munication with the foam machine.

The apparatus of claim 19 wherein said batcher
stand is supported on said tote.

The apparatus of claim 19 wherein said batcher
stand is free standing and is positioned remote from
said tote.

The apparatus of claim 19 wherein said batcher
stand is an upstanding cylindrical tube.

The apparatus of claim 22 wherein said batcher
stand has a valve to permit or prevent chemical from
entering said batcher stand.

The apparatus of claim 19 further comprising a quick
connect fitting connected between said drain port
and said supply line.

Apparatus for manufacturing foam cushions, said
apparatus comprising:

a foam machine,

a tote having a top opening and a bottom drain
and containing a foam precursor chemical,

a supply line connected to said bottom drain of
said tote and in fluid communication with a
batcher stand, and

abatcher pump positioned in said batcher stand,
said batcher pump in fluid communication with
said foam machine.

The apparatus of claim 25 wherein said batcher
stand is supported on said tote.

The apparatus of claim 25 wherein said batcher
stand is free standing and is positioned remote from
said tote.

The apparatus of claim 25 wherein said batcher
stand is an upstanding cylindrical tube.

The apparatus of claim 28 wherein said batcher
stand has a valve to permit or prevent chemical from
entering said batcher stand.

The apparatus of claim 25 further comprising a quick
connect fitting connected between said drain port
and said supply line.

The apparatus of claim 25 wherein said foam ma-
chine is a foam-in-bag machine.
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32. The apparatus of claim 25 wherein said foam ma-

chine is a foam-in-place machine.

33. A method of supplying a foam precursor chemical

from a container to a pump of a foam machine, com-
prising the steps of:

providing a container having a top opening and
a bottom drain,

providing an upstanding cylindrical tube having
a closed bottom and an open top,

connecting a supply line to the bottom drain of
the container and to the cylindrical tube near a
bottom of the cylindrical tube such that an inte-
rior of the cylindrical tube and the container are
in fluid communication, and

inserting a pump into the open top of the cylin-
drical tube.
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